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Introduction

1.1 Study Area

The California Department of Transportation (Caltrans), in cooperation with the Los Angeles County Metropolitan
Transportation Authority (Metro) proposes transportation improvements to improve mobility and relieve
congestion in the area between State Route 2 (SR 2) and Interstates 5, 10, 210 and 605 (I-5, I-10, 1-210, and 1-605,
respectively) in east/northeast Los Angeles and the western San Gabriel Valley. The study area for the State Route
710 (SR 710) North Study as depicted on Figure 1-1 is approximately 100 square miles and generally bounded by I-
210 on the north, 1-605 on the east, I-10 on the south, and I-5 and SR 2 on the west. Caltrans is the Lead Agency
under the National Environmental Policy Act (NEPA) and the California Environmental Quality Act (CEQA).

1.2 Purpose and Need

1.2.1 Purpose of the Project

Due to the lack of continuous north-south transportation facilities in the study area, there is congestion on
freeways, cut-through traffic that affects local streets, and low-frequency transit operations in the study area.
Therefore, the following project purpose has been established.

The purpose of the proposed action is to effectively and efficiently accommodate regional and local north-south
travel demands in the study area of the western San Gabriel Valley and east/northeast Los Angeles, including the
following considerations:

o Improve efficiency of the existing regional freeway and transit networks.
o Reduce congestion on local arterials adversely affected due to accommodating regional traffic volumes.

e Minimize environmental impacts related to mobile sources.

1.2.2 Need for the Project

The study area is centrally located within the extended urbanized area of Southern California. With few
exceptions, the area from Santa Clarita in the north to San Clemente in the south (a distance of approximately 90
miles [mi]) is continuously urbanized. Physical features such as the San Gabriel Mountains and Angeles National
Forest on the north, and the Puente Hills and Cleveland National Forest on the south, have concentrated urban
activity between the Pacific Ocean and these physical constraints. This urbanized area functions as a single social
and economic region that is identified by the Census Bureau as the Los Angeles-Long Beach-Santa Ana
Metropolitan Statistical Area (MSA).

There are seven major east-west freeway routes:

e State Route 118 (SR 118)

e United States Route 101 (US-101)/State Route 134 (SR 134)/1-210
o |10

o State Route 60 (SR 60)

e Interstate 105 (I-105)

o State Route 91 (SR 91)

o State Route 22 (SR 22)
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o

Figure 1-1: SR 710 Study Area
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1 INTRODUCTION

There are seven major north-south freeway routes:
o Interstate 405 (1-405)

e US-101/State Route 170 (SR 170)

e |5

e Interstate 110 (I-110)/State Route 110 (SR 110)
o Interstate 710 (I-710)

o [|-605

o State Route 57 (SR 57)

All of these major routes are located in the central portion of the Los Angeles-Long Beach-Santa Ana MSA. Of the
seven north-south routes, four are located partially within the study area (I-5, 1-110/SR 110, I-710, and 1-605), two
of which (I-110/SR 110 and I-710) terminate within the study area without connecting to another freeway. As a
result, a substantial amount of north-south regional travel demand is concentrated on a few freeways, or diverted
to local streets within the study area. This effect is exacerbated by the overall southwest-to-northeast orientation
of 1-605, which makes it an unappealing route for traffic between the southern part of the region and the
urbanized areas to the northwest in the San Fernando Valley, the Santa Clarita Valley, and the Arroyo-Verdugo
region.

The lack of continuous north-south transportation facilities in the study area has the following consequences,
which have been identified as the elements of need for the project:

o Degradation of the overall efficiency of the larger regional transportation system
o Congestion on freeways in the study area
o Congestion on the local streets in the study area

o Poor transit operations within the study

1.3 Purpose of this Report

This Advanced Conceptual Engineering (ACE) report builds on the conceptual engineering from the Alternatives
Analysis (AA) study and relates the additional engineering effort to further define the project and assists in the
evaluation of the alternatives. The purpose of the ACE work is to allow the engineering to proceed as rapidly as
possible through Preliminary Engineering (PE) and Final Design (FD) and to minimize changes, disruptions or
delays in these later phases. The goal of ACE is to achieve a point where there is consensus amongst stakeholders
regarding the scope of the project in order to allow significant design progress to be achieved in PE and FD.
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Background

2.1 Project Description

The SR 710 Study is the culmination of a long history of efforts to address north-south mobility in the western San
Gabriel Valley and east and northeast Los Angeles. A wide range of possible transportation alternatives were
identified during the Alternative Analysis Report (CH2M HILL, 2012), including input from past studies, comments
received during the “SR 710 Conversations” from elected officials, stakeholders, city and agency staff, and the
community. The resulting alternatives were evaluated and refined through a three-step screening process to
identify the alternatives that best meet the Need and Purpose of the study. The details of the screening process,
selection criteria, and the alternatives selected for further conceptual engineering and initial environmental
analysis evaluation are presented in the Alternative Analysis Report.

Using the alternatives analysis process a total of five alternatives were selected for conceptual engineering and
environmental evaluation. The set of alternatives considered for conceptual engineering includes a No Build
alternative, a Transportation System Management (TSM)/Travel Demand Management (TDM) alternative, Bus
Rapid Transit (BRT) alternative, Light Rail Transit (LRT) alternative, and a freeway tunnel alternative. The LRT
alternative is described in detail in this report. The TSM/TDM and BRT alternative improvements are documented
in their respective alternative ACE reports. The freeway tunnel alternative is documented in the Draft Project
Report, as appropriate for a proposed Caltrans facility. The Draft Project Report also documents impacts of the
LRT Alternative on Caltrans facilities.

2.1.1 Light Rail Transit Alternative

The LRT Alternative would include passenger rail operated along a dedicated guideway, similar to other Metro
light rail lines. The LRT alignment is approximately 7.5 mi long, with 3 mi of aerial segments and 4.5 mi of bored
tunnel segments. Figure 2-1 illustrates the LRT Alternative.

The LRT Alternative would begin at an aerial station on Mednik Avenue adjacent to the existing East Los Angeles
Civic Center Station on the Metro Gold Line. The alignment would remain elevated as it travels north on Mednik
Avenue, west on Floral Drive, north across Corporate Center Drive, and then along the west side of I-710,
primarily in Caltrans ROW, to a station adjacent to the California State University, Los Angeles (Cal State LA). The
alignment would descend into a tunnel south of Valley Boulevard and travel northeast to Fremont Avenue, north
under Fremont Avenue, and easterly to Fair Oaks Avenue. The alignment would then cross under SR 110 and end
at an underground station beneath Raymond Avenue adjacent to the existing Fillmore Station on the Metro Gold
Line.

Two directional tunnels are proposed with tunnel diameters approximately 20 ft each, located approximately 60 ft
below the ground surface. Other supporting tunnel systems include emergency evacuation cross passages for
pedestrians, a ventilation system consisting of exhaust fans at each portal and an exhaust duct along the entire
length of the tunnel, fire detection and suppression systems, communications and surveillance systems, and 24-
hour monitoring, similar to the existing LRT system.

Trains would operate at speeds of up to 65 miles per hour (mph) every 5 minutes during peak hours and 10
minutes during off-peak hours.

Seven stations would be located along the LRT alignment at Mednik Avenue in East Los Angeles, Floral Drive in
Monterey Park, Cal State LA, Fremont Avenue in Alhambra, Huntington Drive in South Pasadena, Mission Street in
South Pasadena, and Fillmore Street in Pasadena. The Fremont Avenue Station, the Huntington Drive Station, the
Mission Street Station, and the Fillmore Street Station would be underground stations. New Park-and-Ride
facilities would be provided at all of the proposed stations except for the Mednik Avenue, Cal State LA, and
Fillmore Street stations.

710 ACE REPORT 2-1



2 BACKGROUND

Figure 2-1: LRT Alternative
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2 BACKGROUND

A maintenance yard to clean, maintain, and store light rail vehicles would be located on both sides of Valley
Boulevard at the terminus of SR 710. A track spur from the LRT mainline to the maintenance yard would cross
above Valley Boulevard.

Two bus feeder services would be provided. One would travel from the Commerce Station on the Orange County
Metrolink line and the Montebello Station on the Riverside Metrolink line to the Floral Station, via East Los
Angeles College. The other would travel from the El Monte Bus Station to the Fillmore Station via Rosemead and
Colorado Boulevards. In addition, other existing bus services in the study area would be increased in frequency
and/or span of service.

The Transportation System Management/Transportation Demand Management (TSM/TDM) Alternative
improvements would also be constructed as part of the LRT Alternative. These improvements would provide the
additional enhancements to maximize the efficiency of the existing transportation system by improving capacity
and reducing the effects of bottlenecks and chokepoints. The only components of the TSM/TDM Alternative
improvements that would not be constructed with the LRT Alternative are intersection improvements. Additional
details of the TSM/TDM Alternative improvements can be found in the ACE report for the TSM/TDM Alternative.
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LRT Design

3.1 Design Criteria

All design work is based on the latest revision of Metro Baseline Design Documents — Metro Rail Design Criteria,
Standard and Directive Drawings, Baseline Technical Specifications. If variances or waivers are from the criteria
are necessary, they will be described here in the ACE Report.

3.2 Operating Plan

This section summarizes the conceptual operating plans for initial analysis of the LRT Alternative for the SR 710
Study along with an estimate of its fleet requirements. The LRT Preliminary Operating Plan is included in its
entirety as Appendix B.

3.2.1 Operating Assumptions

Metro is assumed to be the operating agency for the proposed LRT Alternative that would provide service
between East Los Angeles and Pasadena.

3.2.1.1 Span of Service

The span of service for the proposed LRT alternative would provide service 24 hours per day. Table 3-1
summarizes the assumed span of service.

TABLE 3-1
Metro LRT Span of Service
Day of Week Time Period Hours

Early AM 5:00 - 6:00 a.m.
AM Peak Period 6:00 —9:00 a.m.

Weekdays Midday 9:00 a.m. —3:00 p.m.
PM Peak Period 3:00 - 6:00 p.m.
Evening 6:00 p.m. —12:00 a.m.
Oowl 12:00 a.m. - 5:00 a.m.

Saturdays, Sundays and Holidays Early AM 5:00 — 8:00 a.m.
Midday 8:00 a.m. - 8:00 p.m.
Evening 8:00 p.m.—12:00 a.m.
Oowl 12:00 - 5:00 a.m.

3.2.1.2 Service Frequency

The assumed service frequency of the proposed LRT alternative is presented in Table 3-2. The assumed service
frequencies are based on Metro’s 2009 Long Range Transportation Plan (LRTP) criteria.
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TABLE 3-2
Metro LRT Service Frequency

Day of Week Frequency Hours

5 minutes 6:00 — 9:00 a.m., 3:00 - 6:00 p.m.
12 minutes 9:00 a.m. —3:00 p.m.

Weekdays 10 minutes 5:00 — 6:00 a.m.
10 minutes 6:00 p.m. — 12:00 a.m. (2:00 a.m. Friday)
20 minutes 12:00 a.m. (2:00 a.m. Friday) — 5:00 a.m.
7.5 minutes 8:00 a.m. — 8:00 p.m.

Saturdays, Sundays and Holidays 15 minutes 5:00-8:00am.
10 minutes 8:00 p.m. — 12:00 a.m. (2:00 a.m. Saturday)
20 minutes 12:00 a.m. (2:00 a.m. Saturday) — 5:00 a.m.

3.2.1.3 Vehicle Performance

LRT vehicles are assumed to have a normal service maximum acceleration rate of about 2.5 miles per hour per
second (mphps) between 0 and 30 mph, decreasing to an average acceleration rate of 1.0 mphps between 30 to
55 mph. Normal service braking is assumed to be a constant 2.5 mphps from 55 mph to 0 mph. LRT vehicles are
assumed to have a maximum revenue operation speed of 55 mph. Operation speeds along the proposed
alignments vary due to horizontal and vertical curves and station spacing, as well as speed limits on street-running
alignment segments. Station-to-station LRT time estimates developed based on these criteria are presented
below.

3.2.1.4 Station Dwell Times and End-of-Line Layovers

The average station dwell times (i.e., time to allow passengers to board and alight the transit vehicle) for the LRT
Alternative are assumed to be 20 seconds at all of the proposed stations, not including the end-of-line station.

End-of-line layovers provide sufficient time for drivers to take breaks as required by union agreement, as well as
allow for schedule recovery (i.e., a late train can “catch up” to its schedule). Layovers of three minutes are
assumed at each end-of-line station. Metro currently uses “drop-back” operators at most terminal stations for rail
operations.

3.2.1.5 Proposed Operating Plan

The LRT Alternative would begin at an aerial station on Mednik Avenue adjacent to the existing East Los Angeles
Civic Center Station on the Metro Gold Line. The alignment would remain elevated as it travels north on Mednik
Avenue, west on Floral Drive, north across Corporate Center Drive, and then along the west side of I-710,
primarily in Caltrans ROW, to a station adjacent to the California State University, Los Angeles (Cal State LA). The
alignment would descend into a tunnel south of Valley Boulevard and travel northeast to Fremont Avenue, north
under Fremont Avenue, and easterly to Fair Oaks Avenue. The alignment would then cross under SR 110 and end
at an underground station beneath Raymond Avenue adjacent to the existing Fillmore Station on the Metro Gold
Line. The LRT Alternative station to station run times are presented in Table 3-3.
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TABLE 3-3
LRT Alternative Station-to-Station Run Times

. Speed Distance (miles) Run Time Delay Time Dwell Time Total Time
Station .
(mph) Increment Total (min:sec)
East LA Civic Center 0.00 00:20 00:20
(Mednik Ave / Civic Center Way) 20— 45 0.74 01:47 00:00
Floral Dr / Mednik Ave 0.74 00:20 02:07
20-45 1.48 02:53 00:00
Cal State LA 2.22 00:20 05:20
35-45 1.81 02:57 00:00
Alhambra 4.03 00:20 08:37
(Fremont / Concord Aves) 45 _55 1.37 02:00 00:00
Huntington Dr 5.40 00:20 10:57
(Fair Oaks Ave / Spruce St) 55 0.77 01:16 00:00
South Pasadena 6.17 00:20 12:33
(Fair Oaks Ave / Mission St) 35_55 1.29 02:02 00:00
Fillmore St/ Fair Oaks Ave 7.39 00:00 14:55
Total 7.39 12:55 00:00 02:00 14:55
Average speed, station spacing 29.7 1.23

Note: Run times are based on one-way travel.

3.2.1.6 Operating Requirements

Operating requirements were developed for the LRT Alternative based on the assumptions outlined above. Each
train in service is assumed to consist of three light rail vehicles (LRVs), and fleet calculations include ready trains
to support “drop back” operations and 20 percent spare capacity. Annual operation and maintenance costs are
calculated based on the Fiscal Year 2012 cost per revenue service hour presented in Metro’s Fiscal Year 2013
Proposed Budget. This unit cost of $374.48 is applied for each hour each LRV would be operated in revenue
service during a one-year period, and includes transportation costs, maintenance costs, other operating costs, and
support department costs.

Operating requirements for the LRT Alternative are presented in Table 3-4. A fleet of 36 LRVs would be required,
and annual operation and maintenance costs would amount to $42 million.
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TABLE 3-4
LRT Alternative Operating Requirements

Headway (minutes) Trains

= =

- lay Total -

c c

= over Cycle =

% 2 7 Annual Revenue Time Time % 2

¥ §© B 3 Peak . ¥ & 2 =
Day & @@ = & LRvs Car-Miles Car-Hrs Train-Hrs  (minutes) g @ = &
Weekdays 5 10 12 20 24 1,987,000 80,180 26,730 3 35.8 8 4 3
Weekends/Holidays 15 10 75 20 792,400 31,970 10,660 4
Estimated Totals: 24 2,779,000 112,200 37,390
Ready Cars: 6
Peak Revenue Total: 30
Maintenance Spares: 6
Total Fleet: 36
Annual Operation and Maintenance Costs: $42,000,000

3.3 LRT Alternative — Engineering Considerations

This section describes the engineering considerations involved for the individual segments of the LRT Alternative.

3.3.1 Third Street to 1-710 ROW

Starting at the southerly limits of the LRT Alternative, the Mednik Station needs to be aerial because of the
requirement for stations to be on straight track, and Mednik Avenue curves as it approaches Third Street. If the
station were placed at-grade north of the curve, it would block Civic Center Way, and there is not enough room
between Civic Center Way and SR 60 for a station. An at-grade station cannot be south of Third Street at-grade,
because the alignment cannot cross the Gold Line alignment at-grade. An aerial station over Mednik Avenue north
of Third Street would require straddle bents over the streets, permanent property acquisitions for access, and
temporary construction easements. Since acquisitions/easements were required in any case, it was determined
that the best location for the station would be on the commercial property on the west side of Mednik Avenue
(see sheet T-101). This eliminates the need for straddle bents over the street and allows for potential integration
of the station into a reuse of the property. It also eliminates the need to reconstruct the Mednik Avenue bridge
over SR 60.

The alignment transitions to the median of Mednik Avenue after crossing SR 60. Use of the median of Mednik
Avenue avoids property acquisition on either side (see sheets T-102 through T-104). The alignment cannot return
to grade because it needs to be aerial by Floral Drive again in order to make the grade over the hill to the I1-710
ROW without impacting access to the corporate park on the north side of Floral Drive.

Along Floral Drive, the alignment is on the north side of the street. This allows a larger turning radius for the curve
from Mednik Avenue to Floral Drive by making use of the sloped setback on the north side of the street (see sheet
T-105).

3.3.2 1-710 ROW

As the alignment approaches the 1-710 freeway, the alignment immediately transitions to the west side of I-710
because the hillside below City Terrace provides greater width than the hillside on the east side, and it provides a
direct alignment to reach the Cal State LA Station (see sheets T-107 through T-114).
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The Cal State LA Station is located vertically below the level of the Cal State LA campus. It cannot be at the same
level because this would make the columns as it crosses the I-10 too tall. Being below the grade of the university
is acceptable because vertical circulation (e.g., elevators) will be required regardless of the platform elevation to
move passengers across the tracks from the station to the university (see sheets A3-A-101 through A3-A-103). An
alternative that placed the station farther west, under the university’s tennis courts was investigated but
determined not to be feasibly horizontally, as well as adding considerable cost and disruption to the university.

3.3.3 Valley Boulevard to SR 110

North of Cal State LA, the alignment remains aerial to cross Hellman Avenue and the southbound on-ramp from
Valley Boulevard to SR 710. The northbound SR 710 off-ramp is relocated to be adjacent to the on-ramp, thereby
creating room for the LRT mainline to descend and enter a tunnel just south of Valley Boulevard (see sheets T-116
through T-118).

The alignment of the first bored tunnel section is constrained by the 1000’ turning radius requirement of the
tunnel boring machine (TBM) and by the need to locate to a station near the Los Angeles County Department of
Public Works building in Alhambra. These two constraints make it impossible to remain under public ROW (see
sheets T-119 through T-128).

After the Alhambra station, the alignment remains under Fremont Avenue as long as possible to reduce the need
for easements under residential property (see sheets T-129 through T-138). It eventually transitions under
residential property to align with Fair Oaks Avenue (see sheets through T-139 through T-142), constrained again
by the 1000’ turning radius requirement of the TBM.

The Huntington Station is placed north of Huntington Drive as soon as the track straightens out, providing a
station on a tangent alignment per Metro standards, under Fair Oaks Avenue (see sheet T-143).

3.3.4 SR 110/Raymond Fault Crossing

The South Pasadena Station has been located south of the center of downtown South Pasadena (see sheet T-151)
to avoid potential design complexities with the Raymond fault. Once the location of the fault is better known, the
location of this station could be refined in future phases of the project.

3.3.5 SR 110 to Fillmore Street

The alignment remains under Fair Oaks Avenue until it turns to reach an underground station near the existing
Fillmore Station on the Metro Gold Line (see sheets T-143 through T-166). The angle and location of the turn were
designed to avoid passing underneath the City of Pasadena power plant, and are determined by the turning radius
of the TBM. The TBM could be abandoned underground past the Fillmore Station, or it could be extracted.

3.4 Track Design

The track alignment begins at an aerial station on Mednik Avenue adjacent to the existing East LA Civic Center
Station on the Metro Gold Line. From there, the line would run north on Mednik Avenue on an elevated structure,
then turn west on Floral Drive, then turn north across Corporate Center Drive and enter the |-710 ROW. After
entering the I-710 ROW, the alignment would travel north, with a station at Cal State LA, providing a transfer
location for EI Monte Busway and Metrolink service.

Continuing north of Cal State LA, the alignment would enter a bored tunnel south of Valley Boulevard. The tunnel
alignment would travel northeast to Fremont Avenue, with a station near the Los Angeles County office building
in Alhambra. The alignment would then run north under Fremont Avenue, shifting slightly east to Fair Oaks
Avenue, remaining in a tunnel. Stations would be placed under Fair Oaks Avenue near Huntington Drive and
Mission Street. The alignment would continue in a tunnel under SR 110, and continue north to a terminus station
near the existing Fillmore Station on the Metro Gold Line.
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For the LRT Alternative, the design for horizontal and vertical gradients is based on the latest revision (SBNC 18
Rv. 001 05.03.95) to the Metro Design Criteria, and subsequent revisions. All segments of the alignment adhere to
the Metro Design Criteria, unless otherwise noted in Section 3.4.3 (Exceptions to Design Criteria). Conceptual plan
and profile drawings can be found in Appendix A.

3.4.1 Horizontal Alignment

The horizontal alignment of the mainline tracks consists of two geometry types: tangents and curves. Tangent
track is always connected to curves by spiral transitions. The criteria for both the spiral transition and horizontal
curves are governed by operational design speed. Curve lengths are to be maximized in order to increase the
design speeds. Long curves are constrained by street ROW, topography and the alignments direction.

Maximum operational design speed is set at 65 miles per hour. A minimum curve radius of 1660 feet is required
to achieve the maximum speed with 7 inches of superelevation. The ACE Report does not define spiral and curve
superelevation; the design of the superelevation will be determined in the Preliminary Engineering (PE) Phase.
Minimum curve radii are set to 300 feet for a design speed of 23 mph and absolute minimum curve radii of 200
feet are used when constrained. A curve radius of 200 feet reduces design speed to 19-21 mph depending on the
super elevation. All alignment curves will be tabulated in the alignment curve data table, see sheets TD-101 to
TD-103 in Appendix A.

Tangent track sections shall be a minimum of three times the length in feet of the operational design speed. All
stations shall also be on tangent track section and shall extend beyond the edge of the platforms 50 feet before
transitioning to spiral curves.

The minimum curve radius used in the design is 250 feet approaching the Floral Station. This reduces the speed
loss that accompanies minimum curves because a train must accelerate/decelerate at the station during ingress
and egress.

For below-grade segments constructed using TBMs, a minimum curve radius of 1,000 feet was used, giving a
design speed of 45 mph. Curve radii over 1,200 feet are preferable to reach design speeds over 45 mph. The
distance between tunnel centerlines is dictated by the station platforms with dimensions in accordance with
Metro’s Design Criteria. At stations that have center columns, the track centerline increases to 38 feet — 0 inches.
At all transit stations, the track alignments are to be tangent at the station platforms and have a minimum 50-
foot-long tangent section beyond the end of the platforms.

3.4.2 Vertical Alignment

The profile grade (vertical alignment) is defined by the elevation of the top of the lowest rail. Changes in profile
grade are connected by parabolic vertical curves.

The maximum desired sustained grade for LRT is 4.0 percent, while the maximum short sustained grade (500 feet
to 1000 feet between vertical point of intersections [VPIs]) is 5.0 percent. The maximum very-short sustained
grade (less than 500 feet) is 6.0 percent.

For tunnels under private property, ten feet above the high point of the structure is the minimum required
vertical distance to the surface. However, the general rule of thumb is to allow 1.5 times the diameter of the
tunnel distance from the top of the structure to the surface. Except near the tunnel entry and exits points and
underground stations, the tunnel designs adhere to the general rule of thumb. The LRT Alternative never falls
below the minimum requirement of ten feet distance from the top of structure to the surface.

The track slopes through passenger stations are to be less than 1.0 percent. Where slopes are less than 0.3
percent, adequate track drainage must be maintained. Vertical curves must begin or end at least 50 feet beyond
the station platforms. Metro Design Criteria calls for a minimum distance of 75 feet of tangent between the
beginning or the end of a vertical or horizontal curve.
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3.4.3 Storage Tracks

The storage tracks would be part of the maintenance yard that would be constructed as part of the LRT
Alternative. The storage tracks and maintenance yard would be constructed at the SR 710 southern stub within
the Caltrans owned ROW. The primary alignment would transfer from an aerial guideway into twin bored tunnels
just south of Valley Boulevard and continue north to the Fillmore Station. The yard tracks would diverge off the
primary alignment approximately 1,700 feet south of Valley Boulevard and continue on an aerial guideway to the
maintenance yard, which would be constructed on top of retained fill with proposed retaining walls and above the
existing Valley Boulevard at this location. The maintenance yard would provide an area for train car wash, car
cleaning, paint shop, body shop, wheel truing, replacement parts and materials, and an area for heavy/hoist.

3.4.4 Exceptions to Design Criteria

Exceptions to design criteria will be documented and formal design waivers requested from Metro during the PE
phase of the project. Potential exceptions to the design criteria and constraints and issues related to design are
presented in Section 12.

3.5 Trackwork

3.5.1 Direct Fixation Track

Direct fixation track would be the primary type of track construction for the LRT Alternative. Direct fixation track
would be used on the alignment’s aerial and underground sections and would be composed of 115RE rail, direct
fixation rail fastener pads and rail fastening assembly for holding the rail and rail fastener pads in place. The rail
fastener pads would be bolted onto segmental second pour reinforced concrete plinth pads approximately 20 feet
long and 27 inches wide. The plinth pads would be laid out so that a gap of approximately 6 inches is provided
between plinth pads for drainage or cable runs. Holes at the bottom of the plinth pads would be provided as
needed to provide for additional drainage and cable runs.

The plinth pads would in turn be connected to the existing structural concrete invert using steel stirrups that
would be embedded during the pouring of the concrete invert or doweled-in by drill and grout method into
concrete invert after the concrete has hardened.

3.5.2 Ballasted Track

Ballasted track would be used for the track construction of the maintenance yard. Ballasted track would be
composed of 115RE rail, monoblock prestressed concrete ties with rail fastening assembly to hold the rail in place.
Twelve inches of high quality ballast and eight inches of sub-ballast material would be installed to support the
track structure.

3.5.3 Track Gauge

The standard track gauge would be 4 feet — 8-1/2 inches measured between the gauge side of the heads of the
rails at a distance of 5/8-inch below the top of the rails. Track gauge would be widened on some curves of the
alignment depending on the degree of curvature as follows:

e Oncurved tracks with radii of more than 500 feet, the track gauge would remain 4 feet — 8- %2 inches.
e Oncurved tracks with radii of 250 feet to 500 feet, the track gauge would be 4 feet — 8 -3/4 inches.
e Oncurved tracks with radii of 82 feet to less than 250 feet, the track gauge would be 4 feet — 9 inches.

Gauge widening would be accomplished at 1/16-inch incremental intervals in a transition distance of 31 feet
starting at either the tangent to spiral point or curve to spiral point.

Track gauges in the special trackwork areas would be in accordance with the Contract Drawings and the American
Railway Engineering and Maintenance-of-Way Association (AREMA) Portfolio of Trackwork Plans.
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3.6 Special Trackwork

3.6.1 Crossovers

A total of five crossovers would be constructed as part of the LRT Alternative. Single crossovers, No. 10 double
crossovers and No. 15 double crossovers are used throughout the alignment. The proposed locations of
crossovers along are described below:

e A No. 10 double crossover north of the proposed Mednik Station on Mednik Avenue approximately 750 feet
north of 1% Street (see drawing T-102);

e A No. 10 double crossover north of the proposed Cal State LA Station on an aerial guideway (see drawing T-
114);

o Asingle crossover located approximately 400 feet south of Hellman Avenue on the aerial guideway will
provide access to the maintenance yard (see drawing T-116);

e ANo. 10 double crossover north of Huntington Station when the alignment is in twin bored tunnels (see
drawing T-143).

e ANo. 15 double crossover located on the tail tracks north of the new Fillmore Station (see drawing T-165).

Metro Rail Design Criteria require crossovers before and after terminal stations. There is insufficient room south
of the proposed Mednik Station to provide a crossover. A design deviation will be required where crossovers
cannot be provided per the Design Criteria.

3.6.2 Turnouts

Turnouts would be used in areas indicated on the LRT Alternative. Turnouts would be in accordance with the
Metro Directive and Standard Drawings and the AREMA Portfolio of Trackwork Plans.

3.7 Track Material
3.7.1 Running Rall

Running rail for the LRT Alternative would be 115RE rail conforming to the latest version of the Metro Design
Criteria and Standard Specifications, and the AREMA Volume 1 Track, Chapter 4 Rail, Part 1 Design of Rail, Section
1.1 Recommended Rail Sections and Part 2 Manufacture of Rail, Section 2.1 Specifications for Steel Rails.

Standard strength rail with brinell hardness of 310 HB minimum would be used on tangent tracks and curved
tracks with radii of more than 500 feet. High strength rail with brinell hardness of 370 HB minimum would be used
at the following locations:

e On curved tracks with radii of more than 500 feet or less. High strength rail would be extended a minimum of
35 feet beyond the point of tangencies on each end of the curves.

o Oncurved tracks with vertical grades greater than three percent.

o Oncurved tracks with repeated accelerations and/or decelerations such as passenger stations, high strength
rail would be extended a minimum of 100 feet beyond each end of the platforms.

o Within the special trackwork units.
o Inother areas where excessive rail wear is anticipated.
All rails to be used on curves with radii of 300 feet or less would be precurved using standard shop practices.

All running rail would be welded together into continuous welded rail (CWR) by either the flash butt or thermite
welding process in accordance with AREMA standards to lengths that are practical for installation and handling
except in the following locations:
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o Special trackwork units.
e On curved tracks where rail handling could be a problem.
o Structural joints in the underground sections where necessary for expansion.

CWR would eventually be joined together in the field using the thermite welding process.

3.7.2 Direct Fixation Rail Fasteners

Direct fixation rail fasteners would be used to hold the running rail in place horizontally, vertically and
longitudinally. Direct fixation rail fasteners would be composed of elastomeric rubber pad and rail fastening
assembly consisting of two spring rail clips, two anchor bolts and two anchor bolt inserts.

These rail fasteners would be affixed to the concrete plinth pad by the use of anchor bolts and the anchor bolt
inserts which are embedded in the plinth pad.

Rail fasteners are designed to electrically isolate the running rail from the ground in order to minimize the flow of
stray currents in the surrounding areas that could be harmful to the adjacent reinforcing bars, metal parts and
utility pipes.

Rail fasteners also have some properties for reducing the noise and vibration levels generated by passing trains. In
areas where excessive noise and vibration are anticipated, special design of rail fasteners with increased noise and
vibration reduction properties would be provided. The most commonly used rail fasteners specified for the
project have top and bottom metal plates and elastomeric material in between (sandwich type).

3.7.3 Bonded Insulated and Bonded Standard Rail Joints

Bonded insulated and bonded standard rail joints would be used where rail welding is not practical or where
required by signal track circuits.

Bonded insulated joints and bonded standard rail joints would be composed of two 36-inch six holes joint bars; six
high strength bolts, nuts and washers; and epoxy glue for bonding to the web of the rail. In addition, the bonded
insulated joints would have insulation on the outside face of the joint bar that is integral to the joint bars. End
posts which are installed to provide separations between the ends of the two abutting rails would be
approximately % inch thick. Bonded insulated joints would be used in accordance with AREMA Volume 1 Track,
Chapter 4 Rail, Part 3 Joining of Rail, Section 3.8 Specifications for Bonded Insulated Rail Joints.

Bonded insulated joints meeting the following requirements would be installed:
o Conforming to the AREMA specifications for 36-inch joint bars.

o Compatible with the requirements for the CWR, and able to transfer the longitudinal rail loads due to thermal
expansion and contraction of the rail.

o Would not interfere with the rail fastening system or the restraining rail.

All rail ends would be beveled. If the rail is standard strength, the rail would be end hardened using standard end
hardening procedure as described in Metro’s Standard Specifications.

3.7.4 Restraining Rails

Restraining rails would be installed in areas where the radius of curvature of the horizontal alignment is less than
500 feet. Restraining rail would be installed on the gauge side of the inside running rail throughout the full length
of the curve and extending at least 35 feet at each end of the curve.

Restraining rail would be bolted onto the running rail at average intervals of 10 feet. Other types of restraining rail
may be used such as the U69 guardrails subject to the review and approval by Metro.
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Restraining rail would consist of 115RE rail, spacer blocks, two high strength bolts per separator block and special
tie plates that would hold both the running rail and the restraining rail in place. Special plates would include rail
clips and anchor bolts with inserts to be embedded into the second pour plinth pads.

Restraining rail pads would have insulating properties similar to standard rail fasteners to electrically isolate the
rail from the ground. Insulating pads would be installed between the separator blocks to prevent electrical
leakage from the running rail to the restraining rail.

3.7.5 Rail Lubricators

Rail lubricators would be installed at several locations of the curved alignment to reduce excessive rail/wheel
wear and noise generated due to the passing of the LRT vehicles. Rail lubricators would be either on board or
wayside and would be in accordance with AREMA Volume 1 Track, Chapter 4 Rail, Part 4 Maintenance of Rail,
Section 4.11 Recommended Practices for Rail/Wheel Friction Control.

For relatively short transit trains, on-board lubricators would provide a clean, compact, unobtrusive, all-weather
lubrication system. Wayside lubricators allow lubricants to be controlled over short distances and/or on a curve
specific basis, but would require on-track access and adjustment. Track gradient would also be considered for
wayside lubricators.

The type of lubricant would be coordinated with Metro’s Vehicle, Track, Systems, and Maintenance Departments
during final design.

3.7.6 Ballasts

Where used, ballast would be placed on top of sub-ballast for providing support to the rail and ties and to
distribute the track load to the subgrade. The ballast would be selected crushed and graded hard aggregate
material conforming to AREMA Volume 1 Track, Chapter 1 Roadway and Ballast, Part 2 Ballast, Section 2.4
Property Requirements. Ballast material would be granite, traprock or quartzite. Carbonate materials or slag
would not be accepted.

Ballast would be AREMA Size No. 5. The minimum depth of ballast would be 12 inches measured from the top of
sub-ballast to the bottom of the tie directly under the low rail or the inside rail.

3.7.7 Sub Ballasts

Sub-ballast would be placed between the track ballast and the prepared subgrade not only to support the loads
imposed by the LRT vehicles but also to act as a buffer or filter to prevent subgrade material from penetrating the
sub-ballast section. Sub-ballast also performs the following functions:

o Divert most of the water falling into the track to the side ditches to prevent saturation of the subgrade which
would weaken the subgrade and contribute to failure under load.

o Permit the release of the capillary water or seepage of water to prevent the accumulation of water below the
sub-ballast.

Sub-ballast would be eight inches thick and composed of smaller dense or well graded granular material in
accordance with AREMA Volume 1 Track, Chapter 1 Roadway and Ballast, Part 2 Ballast, Section 2.11 Sub-Ballast
Specifications.

3.8 Civil

3.8.1 Utilities

Identifying the utilities for the SR 710 Study during ACE is a core consideration when designing the ACE
alignments. By identifying the utilities, the engineer can design around the conflict, or coordinate with the utility’s
owner for relocation. After assessing each of these major utilities impacts to construction in detail, the existing
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utility data and information will be incorporated into the base maps and shown in the alignment plans. The
utilities identified were divided into three major categories, Municipal Wet Utilities, Private Dry/Wet Utilities, and
Other Utilities. Each of these categories are described by the streets that they impact.

The locations of existing major utilities along the alternative alignments have preliminarily been identified, in
addition to as-built utility information for sewers and storm drains.

3.8.1.1 Municipal Wet Utilities
Municipal wet utilities include the following class types of systems:

o Water: Existing domestic water lines are usually cast iron and weak joints are a concern for leakage. Water
pipes are pressurized and are easier to relocate than gravity feed sewer systems.

o Sanitary Sewer: Typically these pipes are made of Vitrified Clay Pipe and are gravity systems. Because gravity
drives transport they are usually deeper in the ground and are constrained to minimum slopes to effectively
transport waste.

o Storm Drain: Strom Drain Sewer Systems are typically made of Reinforced Concrete Pipe or Cast in place
Reinforced Concrete Boxes of various sizes. Because gravity drives transport they are usually deeper in the
ground and are constrained to minimum slopes to effectively transport storm run-off.

First Street to Floral Drive: An 8 inch water line runs along Mednik Avenue underneath the proposed alignment.
This water line would need to be relocated with the LRT Alternative. In addition, a 2 inch waterline runs
perpendicular to the alignment at Hammel Street and another is located just north of Fisher Street. These would
also need to be relocated. Lastly, an 8 inch sanitary sewer line runs along First Street that will need to be
reconstructed.

I-710 Freeway: An 8 foot by 5 foot storm drain Reinforced Concrete Box (RCB) and a 10 foot by 11 foot double
RCB owned by the Los Angeles County Flood Control District (LACFCD) will need to be protected in place. Five
downdrains are located along the 1-710 Freeway and directly in the path of the proposed LRT Alternative
alignment to be removed. In addition, an 18 inch Corrugated Metal Pipe (CMP) will need to be removed or
abandoned. A 24 inch CMP storm drain runs perpendicular to the I-710 freeway approximately 750 feet south of
Ramona Boulevard that will also need to be reconstructed. After the alignment transitions from the west side of
the 1-710 freeway to the median via aerial structure, an 8 inch CMP storm drain begins in the median starting 200
feet south of Paseo Rancho Castilla Road. Approximately 640 feet of this CMP storm drain will need to be
reconstructed.

I-710 Freeway to Valley Boulevard: The construction of the maintenance facility and the mining required for the
TBM, would require several storm drain systems of reinforced concrete pipe (RCP) varying in sizes from 24 inches
to 45 inches to be either protected or reconstructed. These storm drains connect to the local storm drain system.
Some of the storm drains in this area will need to be protected in place and others will need to be removed
entirely. In addition, an 8 inch sewer system will need to be protected in place as well as a 60 inch Metropolitan
Water District (MWD) water line with casing will also need to be protected in place.

Fair Oaks Avenue from Mission Street to Hope Street: A 54 inch pipe along Mission Street and a 40 inch pipe
along Fair Oaks Avenue would need to be protected in place.

No other major wet utilities would interfere with the LRT construction as the rest of the alignment is underground
and too deep to interfere with utilities.
3.8.1.2 Private Dry/Wet Utilities

Dry utilities include communication lines (telephone fiber optic), overhead and underground electrical, and
telephone and cable facilities which are located within public ROWSs. It is generally preferable to relocate
telephone and other communication lines. Typically a certain amount of slack is left in the utility pull-boxes for
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future realignment of the conduit. Wet utilities would include any non-municipal owned utilities, which have been
identified and need to be protected or relocated.

3.8.1.3 Other Utilities
Other utilities that will require consideration include the following:

o Power Transmission Lines and Towers: Overhead power lines impacted by construction will be identified to be
relocated. The installation of new underground cables is another alternative for corridor “beautification”,
provided the in-kind contributions are negotiated with the utility company.

e Gas, Petroleum, and Steam Lines: For underground structures, relocation is required. In cases where the lines
cannot be relocated, approval will be required from Metro. Temporary and/or permanent relocations will
follow industry standards and practices.

First Street to Floral Drive: A 4 inch gas line runs along Mednik Avenue and will need to be relocated.

3.8.2 Drainage

The land in the county and cities in the vicinity of the project is urbanized and largely covered with impervious
surfaces associated with areas of asphalt, concrete, buildings, and other land uses which concentrate storm
runoff. Along the alignments, stormwater and other surface water runoff is conveyed to municipal storm drains.
Most local drainage networks are controlled by structural flood control measures.

Based on the proposed alignment and the utilities described in Section 3.8.1, a number of storm drain networks
have been identified. These lines will require rerouting and require hydrologic and hydraulic analysis for the
affected storm drain lines, which will be done during the PE phase.

3.8.2.1 Hydrology

Hydrologic and conceptual level hydrologic analysis of the drainage pattern and design flows under existing
conditions for each of the storm drain pipes identified above in Section 3.8.1 will not be performed during the ACE
phase. This effort will be deferred to the PE phase of the project.

3.8.2.2 Surface Drainage

Surface drainage will follow Metro’s Design Criteria for design in station plaza areas, parking lots, trackway areas
such as yards and other open areas. All of these facilities require Metro to comply with the California Regional
Water Quality Control Board, Standard Urban Run-off Mitigation Plan (SUSMP). Standard best management and
design practices will be employed to minimize the surface water level, flooding and to provide a safe walking
surface for pedestrians. Roadway drainage will follow the local municipal design standards that have jurisdiction
over the public ROW.

3.8.2.3 Drainage Systems

A storm drainage system will be provided through the rail system. An underdrain will be provided along the center
of track and surface run-off shall flow to it. The underdrain system shall tie into the existing storm drain system at
existing or new catch basins along the alignments. New drainage structures will be designed in accordance with
the Los Angeles County Flood Control District (LACFCD) Hydraulic Manual. Hydraulics and design of the new
drainage system will be deferred until the PE phase of the project.

3.8.3 Traffic

The LRT Alternative is a major undertaking planned by Metro with a construction duration of multiple years
required to build the system. The majority of the system would be built within the public ROW and would require
careful planning to mitigate construction impacts to the public. The aerial portion of the LRT Alternative will be
within road ROW, which will require modifications to the existing street along the alignment. The goal of the
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project is to minimize traffic impacts by adopting appropriate construction methodology, conducting public
outreach and developing traffic mitigations in consultation with the local agencies during the design phase and
enforcing the requirements throughout the construction period.

3.8.3.1 Streets

Vehicle lanes will follow the standards and design guidelines of the applicable local jurisdiction with respect to
lane types and lane widths. Typically lane widths would be as follows:

e Through Lanes — 12 feet

o Curb Lanes — 14 feet

o Leftand Right Turn Lanes — 10 feet

e Curb lanes with parking — 20 feet

o Parking Lanes — 8 feet

o Sidewalk Widths — Vary dependent on site conditions

o These lane widths are considered optimal: all exceptions will be discusses with approval of local jurisdiction.

3.8.3.2 Bike Lanes and Routes

The minimum bike lane width is 4 feet, per American Association of State Highway and Transportation Officials
(AASHTO) Guide For The Development of Bicycle Facilities, page 22.

Based on the Caltrans Highway Design Manual (2006), bicycle facilities are classified based on the standard
typology described below:

o Class| (Bike Path) — A completely separate ROW for the exclusive use of bicycles and pedestrians, with vehicle
and pedestrian cross-flows minimized.

o Class Il (Bike Lane) — A restricted ROW designated for the use of bicycles, with a striped lane on a street or a
highway. Vehicle parking along with vehicle and pedestrian cross-flows are permitted.

o Class Ill (Bike Route) — A ROW designated by signs or pavement markings for shared use with pedestrians and
motor vehicles.

There are no existing bicycle facilities along the LRT alignment. Los Angeles County is considering added bicycle
lanes on Mednik Avenue; this project has been included in the LRT design.
3.8.3.3 Roadway Signing and Striping

Roadway signing and striping will follow the standards of each applicable local jurisdiction with authority over the
public roadway. Design of roadway striping during LRT operations has been determined and is shown in Appendix
A, drawings SS-101 through SS-105. The only striping changes are on Mednik Avenue. Roadway signing will not be
shown on drawings during ACE design. Roadway design will be deferred until after the ACE phase.

3.8.3.4 Maintenance of Traffic

Traffic maintenance would follow local codes and standards with respect to lane widths, number of lanes, and
durations of temporary lane closures. In subsequent design phases with further design development, specific
requirements would be developed with the local jurisdictions where longer term closures are required.

Maintenance of traffic during construction is significant importance. Maintenance of traffic will cover such
construction activities as:

o Relocation of utilities (as required)

e Placement of piles (aerial alignment)
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o Excavation of the top six to eight feet of surface materials
o Placement and removal of falsework (aerial alignments)

The degree of potential impacts on traffic flow would be dependent on the method of construction. Different
types of construction methods would have varying levels of impacts.
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Geological Conditions

4.1 Exploration Program

A total of 14 borings were utilized during the geologic and geotechnical evaluation of the SR 710 North Study LRT
Alternative. The explorations originated from three sources, as detailed in Tables 4-1, 4-2, and 4-3. Boring logs,
associated laboratory data, and insitu test results are presented in the SR 710 North Study Preliminary
Geotechnical Report [(PGR) CH2M HILL, 2014].

TABLE 4-1
Summary of SR 710 North Study LRT Alternative Explorations

Ground Surface Depth of

Exploration Type of Exploration Northing® Easting® Elevation® Exploration Purpose
No.
(feet) (feet)
A-13-001 Hollow-Stem Auger 1839403.75 6511403.50 344.1 105.4 Geotechnical
RC-13-002 Hollow-Stem/ 1843137.78  6511686.47 349.24 85.1 Geotechnical
Wireline Coring
RC-13-003 Hollow-Stem/ 1847540.09  6512456.89 388.78 100.5 Geotechnical

Wireline Coring

RC-13-004 Hollow-Stem / 1848742.92  6512894.91 393.35 109.0 Geotechnical
Wireline Coring

RC-13-005 Hollow-Stem/ 1849587.82  6512879.80 42501 225.0 Geotechnical
Wireline Coring

R-13-006 Hollow-Stem/Rotary Wash 1855165.01 6515308.63 505.56 120.8 Geotechnical

A-13-008 Hollow-Stem Auger 1862835.52 6515983.73 615.45 96.5 Geotechnical

0-13-010 Sonic Drilling 1865277.86  6514376.75 693.46 272.0 Ge‘;ﬁg:‘]gav

A-13-021 Hollow-Stem Auger 1859621.30 6515914.19 577.93 110.8 Geotechnical

& California Coordinate System, Zone 5, U.S. survey feet
P The elevations are based on NAVD 88.

TABLE 4-2
Summary of Technical Study® Borings (CH2M HILL, 2010) Utilized in the SR 710 North Study, LRT Alternative

Ground Surface

Exploration Type of Exploration Northing® Easting® Elevation® Depth of Exploration
No. (feet)
(feet)
R-09-Z1B8 Rotary Wash/Wireline Coring 1850582.92 6512724.74 419.6 200
R-09-Z3B4 Rotary Wash/Wireline Coring 1870813.73 6516733.49 768.0 276
R-09-Z3B6 Rotary Wash/Wireline Coring 1868062.70 6516722.28 750 326
R-09-Z24B4 Rotary Wash/Wireline Coring 1851895.71 6514496.46 454.4 277

& California Coordinate System, Zone 5, U.S. Survey Feet
® The elevations are based on North American Vertical Datum 1988 (NAVD 88).
° SR 710 Tunnel Technical Study, Geotechnical Summary Report (CH2M HILL, 2010).
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TABLE 4-3
Previous Geotechnical Explorations Utilized in the SR 710 North Study, LRT Alternative

Ground Surface

Exploration Type of Exploration Latitude Longitude Elevation® Depth of Exploration
No. (feet)
(feet)
EMI-2 Rotary Wash/ N34.115111°  E-118.166111° 650 201.1

Wireline Coring

& As noted on the boring logs presented in CH2M HILL, 2014

4.2 Subsurface Conditions

4.2.1 Regional Setting

The SR 710 North Study Area encompasses portions of the San Gabriel Valley, the southern San Rafael Hills, the
Elysian Hills, and the Repetto Hills. These areas are within a transition zone between the northwest-southeast-

trending Peninsular Ranges physiographic province to the south and the east-west-trending Transverse Ranges
province to the north.

Regional geologic maps indicate that the SR 710 North Study Area is underlain by nonmarine Quaternary-age
(approximately less than 2 million years old) alluvium, marine Tertiary-age (approximately 2 to 16 million years
old) sedimentary rocks, and Cretaceous and Pre-Cretaceous (120 to 160+ million years old) crystalline basement
complex of igneous and metamorphic rocks.

4.2.2 Geological Setting

The stratigraphy along the LRT Alternative is dominated by three principal geologic units: artificial fill soil, alluvial
soils, and bedrock. Cross sectional limits of these units present along the LRT Alternative are shown in the PGR
(CH2M HILL, 2014).

Artificial fill soils are present at the surface along portions of the LRT Alternative. Where encountered, the fills
were generally observed to be fine-grained with some coarse-grained constituents.

Alluvial soils are present within the Los Angeles Basin and San Gabriel Valley portions of the LRT Alternative, as
well as in local drainages within the Repetto Hills. The alluvial soils are either present at the surface, or concealed
by artificial fill soils. The alluvial materials consist of interbedded lenses and/or discontinuous layers of fine-
grained sediment (clay and silt) and coarse-grained materials (sand and gravel) that generally increase in strength
with depth. Cobble-size rocks are common locally within the alluvial soils; some boulders also may be scattered
throughout the unit. In general, the alluvial soils south of the Raymond Fault have a higher fines constituent and a
lesser coarse-grained constituent versus the alluvial soils north of the fault.

Bedrock is present either at the surface or concealed below the artificial fill soils and/or alluvial soils along the LRT
Alternative. The bedrock units consist of sedimentary rocks of the Fernando, Puente, and Topanga Formations.
The Fernando Formation present along the LRT Alternative consists of the Siltstone Member (massive siltstone
and claystone) and the Conglomerate Member (massive; fine to coarse grained sandstone with cobbles, to a
cobble supported unit with sand matrix). The Puente Formation present along the LRT Alternative consists of the
Siltstone Member (thinly-bedded to laminated siltstone with medium to thick interbeds to laminations of fine-
grained sandstone) and the Sandstone Member (thickly to very thickly bedded fine-grained sandstone and silty
sandstone with scattered laminations to thick interbeds of siltstone and shale). The Topanga Formation present
along the LRT Alternative consists of the Siltstone Member (thinly bedded to laminated siltstones and shales, with
fine- to coarse-grained sandstone interbeds) and the Sandstone Member (laminated to moderately-bedded,
medium- to coarse-grained sandstone with thin interbeds and laminations of fine-grained sandstone, siltstone,
and/or shale with some conglomerate beds) and the Conglomerate Member (fine gravel and cobbles in a
medium- to coarse-grained friable arkosic sand matrix). All three of these units contain localized, hard to very
hard, well cemented beds and concretions.
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The bedrock units along the Alternative are considered non-water-bearing; however, localized seeps may be
present within sandstone beds and the faults and/or fracture zones present within the bedrock formations. The
Raymond fault is a known groundwater barrier; groundwater levels on the north side of this fault are significantly
higher than the levels on the south side of the fault. In addition, the potentially active (Eagle Rock and San Rafael
faults) and inactive faults may also act as groundwater barriers. Groundwater level data has been collected along
the LRT Alternative during drilling when feasible, and from piezometers constructed in selected borings.
Groundwater levels for the LRT Alternative range from approximately 10 feet bgs south of Valley Boulevard to 160
feet bgs immediately south of the Raymond fault zone.

4.2.3 Faulting and Seismicity

4.2.3.1 General Setting

Within the SR 710 North Study Area, only the Raymond fault is identified as an active fault under the
Alquist-Priolo Earthquake Fault Zone (APEQFZ) Act, which implies a potential for surface rupture. Such a
designation indicates the fault is known to have experienced surface offsets within the last 11,000 years and its
location is well defined. Potentially active faults may not be identified as active per the APEQFZ Act simply
because their locations are not well defined and/or they have not been confirmed to have surface ruptures in
Holocene time. Within the SR 710 North Study Area, the San Rafael and Eagle Rock faults are considered
potentially active faults. Additional detailed investigation will be required to adequately characterize the activity
of the San Rafael and Eagle Rock faults. For planning purposes, the Eagle Rock and San Rafael faults are
considered active.

There are very limited data concerning the slip rates or recurrence intervals of surface-rupturing earthquakes

for the Raymond fault and the remaining Transverse Ranges Southern Boundary faults (Clamshell-Sawpit,
Hollywood, Santa Monica, and Malibu faults). As such, there is difficulty in providing reasonable values for fault
displacements. These southern boundary faults are all relatively short, and if any ruptured individually, it would
generate displacements of less than 1 meter. However, there are some discussions that some of these faults could
rupture together, with slip transferring from one to the other in a cascading event that would result in a larger
magnitude event and resultant larger displacements on each of the faults. See the PGR for additional discussion
regarding faulting within the SR 710 North Study Area.

4.2.3.2 Active Faults

The LRT Alternative crosses one active fault, the Raymond fault. There remains considerable inconsistency in the
published data for the Raymond fault. Caltrans currently assumes a slip rate of 2.0 mm/yr and a Mmax of 6.7 for
the Raymond fault zone. Preliminary fault rupture displacement estimates have been prepared for the LRT
Alternative where it crosses the Raymond fault. The estimate summarized below is from the PGR (CH2M HILL,
2014). A left-lateral fault offset of 1.0 meter and a vertical reverse offset of 0.2 meter is considered appropriate
for the Raymond fault across a fault zone 25 meters in width.

4.2.3.3 Potentially Active Faults

The Eagle Rock/San Rafael fault is generally considered to be the southern continuation of the Verdugo fault. No
paleoseismic studies have been published for the Verdugo fault. The Eagle Rock/San Rafael fault zone also has no
guantitative investigations, though all three faults are considered to be potentially active. Caltrans classifies the
Eagle Rock and San Rafael faults as one fault and as a continuation of the Verdugo fault. According to the Caltrans
fault database, the Verdugo/Eagle Rock fault is estimated to have a slip rate of 0.6 mm/yr and an Mmax of 6.8.
Preliminary fault rupture displacement estimates have been prepared for the LRT Alternative where it crosses the
San Rafael fault, also summarized from the PGR. A left-lateral offset of 0.5 meter and a reverse-vertical offset of
0.25 meter could be considered at the San Rafael fault across a fault zone 50 meters in width.

710 ACE REPORT 4-3



4 GEOLOGICAL CONDITIONS

4.2.3.4 Blind Thrust Fault Zones

The concealed trace of the Upper Elysian Park Blind Thrust fault (UEPBT) has been mapped just north of the
1-710/1-10 interchange. The UEPBT is theorized to be bound by the Hollywood fault to the northwest and the
Alhambra Wash fault (the northerly extension of the Elsinore/Whittier fault zone) to the southeast. The UEPBT
has been modeled dipping to the north at angles ranging from 30 to 60 degrees from horizontal; the actual dip of
the fault is unknown at this time.

The CGS models the UEPBT as a feature about 18 km long and dipping 50 degrees northeasterly with a slip rate
estimate of approximately 1.3 + 0.4 mm/yr. Caltrans assumes a slip rate of 1.9 mm/yr and a Mmax of 6.6 for the
UEPBT

As discussed in the PGR (CH2M HILL, 2014), the UEPBT-generated Coyote Pass escarpment transects the LRT
Alternative in the vicinity of Corporate Center Drive and Corporate Center Place, just east of I-710 in Monterey
Park . Three additional UEPBT-related features (fold axes) have been mapped transecting the LRT Alternative
within and north of the Montebello Hills, and south of the Coyote Hills escarpment. The potential activity of these
features should be determined, in particular for coseismic deformation along the Coyote Hills Escarpment, which
could affect the design of the elevated segment of the LRT Alternative.

4.2.3.5 Seismic Hazards
Ground Shaking

The potential to experience substantial seismic ground shaking is a common hazard for every project in southern
California, and the hazard cannot be avoided. As detailed in the PGR, the calculated peak ground accelerations for
areturn period of 2,500 years ranges from 0.90g to 1.18g (g = acceleration due to gravity) along the

LRT Alternative.

Liquefaction

The LRT Alternative, primarily in the vicinity of I-10 and west of Corporate Place, is located within a Liquefaction
Hazard Zone. Key features of this Alternative will be designed for liquefaction and its associated hazards. Where
these hazards are identified outside the bored tunnel limits, various methods can be implemented to alleviate this
potential hazard. Design and construction of the LRT Alternative would follow Metro Design Criteria (Revision 5,
2013) for liquefaction.

Settlement

Local areas along the LRT Alternative that are underlain by alluvial soils may be prone to ground settlement or
collapsible soils. Where improvements are proposed on alluvial soils, the improvements would be designed in
accordance with Metro Design Criteria, accounting for ground settlement and collapsible soils.

Ground settlement can also occur as a result of ground loss during deep excavations such as tunneling. Ground
loss during tunneling occurs when loose, dry, or wet cohesionless soils flow into the excavation. To control this
type of settlement, ground loss should be actively controlled at the tunnel face so that ground surface settlement
is minimized.

Slope Stability

The LRT Alternative traverses hillside areas. In areas where improvements will affect existing slopes and/or
developments atop existing slopes, detailed evaluations of the geologic units and geologic structure of these
slopes would be conducted. These evaluations would yield the appropriate data required to conduct analyses and
provide the geotechnical recommendations needed for the design and construction of the proposed hillside
improvements. The portions of the LRT Alternative that are located outside the bored tunnel and are proposed on
or adjacent to hillside areas would be designed in accordance with Metro Design Criteria, accounting for slope
instability.
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Seiches and Tsunamis

The LRT Alternative is not located adjacent to any large bodies of water. The Alternative is located at a minimum
elevation of 275 feet. As such, there is no potential for a tsunami- or seiche-related impact on the LRT Alternative.

Flooding

The LRT Alternative is not located within a 100 year flood plain.

4.2.4 Mineral Resources

The SR 710 North Study Area is located within the San Gabriel Valley Production-Consumption Region [California
Geological Survey (CGS), 2010]. Prior to 2010, all of the lands within the San Gabriel Valley Production-
Consumption Region were classified by the State of California as containing significant aggregate resources and
designated as Mineral Resource Zone -2 (MRZ-2, defined generally as an area where significant mineral deposits
are or may be present. CDMG, 1982; CMR, 2007). However, due to urbanization of the region, the CGS in 2010
updated the mineral land classification for aggregate in the San Gabriel Valley Production-Consumption Region
and reduced the MRZ -2 designations for the entire consumption region into smaller Sectors (CGS 2010). The
project alignment is not located within a currently (2010) defined Mineral Resource Zone (or Sector) based on the
CGS.

4.2.5 Hazardous Materials
4.2.5.1 Herbicide and Pesticide Use

Based on the records review conducted during the SR 710 North Study Phase | Initial Site Assessment (ISA), no
specific details regarding herbicide and pesticide use were identified.

4.2.5.2 Asbestos-Containing Materials

The scope of work for the ISA did not include a study of asbestos-containing materials. Moreover, because owners
or occupants of facilities identified for having environmental significance were not interviewed and because
inspection inside these facilities were not conducted during the ISA, information regarding asbestos containing
materials, if any, is not available. However, this should be investigated and identified prior to any construction
activities within the SR 710 North Study Area.

4.2.5.3 PCB-Containing Materials

Based on the records review conducted during the ISA, no specific details regarding PCB containing materials were
identified.

4.2.5.4 Aerially-Deposited Lead

The scope of work for the ISA did not include any sampling for aerially-deposited lead (ADL). Because of the
nature and history of the study area such as freeways, potential for aerially-deposited lead impact is present. As
such, ADL sampling should be conducted prior to any construction activities within the study area where potential
for ADL is anticipated.

4255 Lead-Based Paint

The scope of work for the ISA did not include any sampling for lead-based paint. Moreover, because owners or
occupants of facilities identified for having environmental significance were not interviewed and because
inspection inside these facilities were not conducted during the Phase | ISA, information regarding asbestos
containing materials, if any, is not available. However, this should be investigated and identified prior to any
construction activities within the study area.
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4.3 Properties of Concern

4.3.1 Former Blanchard Landfill

Natural and man-made slopes are present along the LRT Alternative. On the west side of the I-710 ROW, the LRT
alignment is elevated along the toe of the slope of the former Blanchard Landfill. This site is located between
Blanchard Avenue and McBride Avenue at 4531 East Blanchard Street, City of Monterey Park. During the period
of 1946 to 1958, the facility operated as a Class Il landfill. The facility was allowed to accept liquid, solid, chemical,
and industrial wastes; with the exception of hazardous waste such as acid sludge, brines, and tank bottoms.
Historical documents indicate that the facility accepted several forms of liquid waste, which were mixed with soil
prior to disposal. The site closed and ceased disposal activities in 1958. The property containing the former
Blanchard Disposal Facility is currently owned by the County of Los Angeles.

Based on a review of environmental reports prepared by others for this site in 2010 (See CH2M HILL, 2013b), none
of the reports identified hydrocarbon contaminant issues in soil; however, additional methane gas investigations
are underway at this facility. A methane gas investigation conducted in 2010 indicated methane concentrations
exceeding the California Code of Regulation Title 27 regulatory limit of 5 percent by volume in air for methane
monitoring wells installed within the site. The Geotracker database lists the facility clean up status as Open —
Verification Monitoring. See the ISA for additional information for this property.
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Aerial Structures

5.1 Design Criteria and Stations

Aerial guideway and bridge structures that carry transit loading and aerial stations shall be designed per the
AASHTO Local and Resistance Factor Design (LFRD) Bridge Design Specifications, Fourth Edition with California
Amendments by Caltrans, with modifications per Metro Design Criteria/Section 4 Guideway and Trackwork.

5.2 Bridge and Guideway Alignments

Table 5-1 shows the operational description of the LRT Alternative and length of each type of operational segment
in miles. A total of four bridges would be constructed and would consist of all the aerial segments proposed under
the LRT Alternative.

TABLE 5-1
Operational Description of the LRT Alternative

Operational Segments (Miles)

Number of .
Stati Number of Bridges
ations Aerial Retained Fill Bored Tunnel Transition Total Length
7 4 2.7 0.3 4.7 0.2 7.9

5.2.1 LRT Alternative

A total of four bridges would be constructed under the LRT Alternative. The first bridge would start at the
southern terminus Mednik Station and continue until the alignment transfers to a 1,100-foot long mechanically
stabilized earth (MSE) wall just south of Ramona Boulevard and the 1-710/1-10 interchange. The length of this LRT
bridge segment would be 1.75 miles and would vary in grade with a maximum of 2.93% occurring approximately a
tenth of a mile north of the proposed Floral Station.

To traverse the I-710/1-10 interchange and El Monte Busway, the second bridge would be constructed between
the northern end of the MSE wall to the proposed Cal State LA Station. The bridge would transfer from the MSE to
an aerial configuration at a grade of 3.88% as it traverses the freeways before leveling out to connect into the Cal
State LA Station. The length of this bridge would be approximately one quarter mile (1,350 feet).

The third LRT bridge segment would connect the proposed Cal State LA Station to the tunnel portal before the
alignment transitions into twin bored tunnels at the SR 710 southern stub. This bridge would be predominately
flat with a grade of -0.25% as it travels over and along the median of SR 710 before submerging into an
underground tunnel configuration. North of Hellman Avenue, this bridge diverges in two directions. The mainline
alignment would continue across the northbound SR 710 Freeway before transitioning underground. The other
diverging bridge would continue for 1000 feet as the yard lead tracks head into the maintenance yard and storage
tracks, which would be constructed on top of retained fill with proposed retaining walls for the length of
maintenance yard and storage track facilities except for when the alignment is over Valley Boulevard. The fourth
and shortest bridge would be constructed over Valley Boulevard for the 150-foot ROW. This bridge would span
over Valley Boulevard connecting the two halves of the storage tracks and the maintenance yard that would be
built on retained fill.
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5.3 Types
5.3.1 Aerial Guideway

Aerial structures would typically be constructed of concrete, but steel girders might be used for long spans or in
special circumstances. The rail would be fastened directly to the top slab of a cast-in-place concrete bridge, or a
separately placed slab on a steel beam bridge, or a precast concrete bridge.

As part of the LRT Alternative, the proposed alignment would be constructed on an aerial guideway from its
southern terminus at the proposed Mednik Station for approximately 9,300 feet as it traverses adjacent to the I-
710 Freeway until it transfers onto an MSE wall for approximately 1,200 feet leading up to an aerial grade-
separated crossing over the I-10 and SR 710 Freeways and the EI Monte Busway. The proposed alignment would
then continue on an aerial guideway until it submerges into twin bored tunnels at the SR 710 southern stub. Of
the aerial grade separation section, the only locations where the alignment would not be on an aerial guideway
are the MSE wall just south of I-10 and the Cal State LA Station, which would also be constructed on an MSE wall
located along the hillside. The remainder of the alignment north of the SR 710 southern stub would be
constructed within a bored tunnel.

5.3.1.1 Construction Method of Aerial Guideway

Aerial structures (Figure 5-1 Typical Aerial Structure Cross Section) are constructed in several stages. The first
stage involves sectioning off the construction area with k-rail and then installing piles that will support the weight
of the structure and the loads that will be carried on it. The piles are either long steel or concrete poles (typically
about 12 to 15 inches in diameter and length dependent on soil conditions) that are driven into the ground by
vibratory or pile driving equipment or, alternatively, cast-in-drilled-hole (CIDH) piles. CIDH pile construction
involves the drilling of shafts that are up to ten feet in diameter, inserting a rebar cage inside the shaft, and filling
it with concrete. The diameter of CIDH piles can be greater depending upon the structural loads to be supported.

If driven piles are utilized, the second stage of construction involves the construction of the pile cap which joins all
the piles. The pile cap is constructed of reinforced concrete and is approximately 4 to 5 feet thick. CIDH piles may
or may not require a pile cap depending upon the structural loads to be supported?.

The third stage involves the construction of the columns. Columns are constructed of reinforced concrete, which
is typically poured inside a reusable steel form. The shape of the column can vary; however, a circular column
approximately 7 to 9 feet in diameter is generally used.

The fourth stage of construction involves the placement of the aerial girders (precast concrete) or cast-in place
spans. The girders provide the horizontal support for the guideway. The precast girders are lifted into place by
large cranes and secured to the columns. Erection of these girders over active roads is typically done at night to
minimize traffic disruptions. Heavy cranes, generally rubber-tired, would be used for the erection of the girders.
Due to their size, special staging areas close to the site would usually be needed to set up the cranes and to
temporarily store the girders. Once the girders have been placed, a concrete slab would be placed and the rails
affixed to it.

Cast-in-place concrete spans would require the erection of falsework (framing) to support the forms into which
concrete is poured. Depending on the length of the spans, falsework can be several feet deep. If the bridge is
spanning an active roadway then the bridge must be designed with sufficient clearance under the falsework to
allow traffic to pass. Alternatively, clearance might be temporarily reduced during construction and trucks and

1 Regular CIDH piles do require a pile cap just like driven piles. The purpose of the pile cap is to distribute the structural load to two or more piles. However,
large diameter CIDH piles which do not require a pile cap are sometimes used. These piles can be as large as, or even larger than, the column it supports; in
these situations, a single pile is designed to withstand all the forces from the column and there is no need to build a pile cap.
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5 AERIAL STRUCTURES

other vehicles may need to be detoured. The typical timeframe for construction of a cast-in-place bridge would be
12 to 18 months depending on the bridge length.

Figure 5-1: Typical Aerial Structure Cross Section
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Equipment required for aerial guid